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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a solar battery for which the 
electrode of a spheric semiconductor core section can be formed with 
high productivity by a new continuous means and the light receiving 
surface of which can be increased by reducing the shaving amount of 
the spheric semiconductor of the core section and a method of 
manufacturing the solar battery by which the solar battery can be 
manufactured and modularized smoothly. 

SOLUTION: The solar battery 10 provided with a spheric substrate 1 
having a first-conductivity semiconductor carrying a second- 
conductivity semiconductor on its surface in a core section is 
constituted in such a way that a through hole 4 is bored through the 
substrate 1 and an electrode metal 5 is inserted into the hole 4 in a 
spitting state. Then the metal 5 is bonded to the substrate 1 by forming 
an alloy layer between the metal 5 and substrate 1 by sintering and a 
first-conductivity electrode 6 is formed of the protruded part of the 
metal 5 from the substrate 1, 



(a) 



(b) 



( c ) 



LEGAL STATUS 

[Date of request for examination] 21.03.2000 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3369525 

[Date of registration] ^5 ^ ^ 2002 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




http://www19.ipdl.nclpi.go.jp/PA1/result/detail/main/wAAAjFaWcllDA4132... 12/21/2006 



JP,2001-210848.A ICLAIMSJ 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The solar battery which a breakthrough is opened in said spherical substrate, and food-on~a- 
skewer insertion of the electrode metal is carried out at this breakthrough in the solar battery which the 
semi-conductor of the 2nd conductive layer was formed in the front face, and equipped the core section 
with the spherical substrate with the semi-conductor of the 1st conductivity type, and is characterized by 
the electrode metal which joined with the alloy with said spherical substrate, and came out of the spherical 
substrate forming the electrode of the 1st conductivity type. 

[Claim 2] The solar battery according to claim 1 characterized by arranging two or more said spherical 
substrates in the shape of a train, and each spherical substrate being continuously arranged by the 
breakthrough through the electrode metal which carried out food-on-a-skewer insertion. 
[Claim 3] The solar battery according to claim 1 or 2 characterized by the electrode metal with which 
food-on-a-skewer insertion of the core section of the spherical substrate which forms the semi- 
conductor of said 1st conductivity type was carried out with spherical silicon or a spherical compound 
semiconductor at the breakthrough of a spherical substrate being aluminum NYUUMU. 
[Claim 4] In the manufacture approach of the solar battery which the semi-conductor of the 2nd 
conductive layer is formed in a front face, and equips the core section with a spherical substrate with the 
semi-conductor of the 1st conductivity type A breakthrough is opened and washed to said spherical 
substrate. An electrode metal to said breakthrough Insertion food on a skewer, The manufacture approach 
of the solar battery characterized by using as the electrode of the semi-conductor of the 1st conductivity 
type the electrode metal which forms an alloy layer between said electrode metals and spherical substrates 
of a penetration pore by sintering, joins, and is by appearance from a spherical substrate. 
[Claim 5] In the manufacture approach of the solar battery which the semi-conductor of the 2nd 
conductive layer is formed in a front face, and equips the core section with a spherical substrate with the 
semi-conductor of the 1st conductivity type Open a breakthrough in said spherical substrate, and through 
a wire, continue two or more spherical substrates to a breakthrough, arrange them to it. and they are 
washed to it. While removing said wire, insert an electrode metal in a breakthrough and two or more 
spherical substrates are arranged in the shape of a food-on-a-skewer train. The manufacture approach of 
the solar battery characterized by using as the electrode of the semi-conductor of the 1st conductivity 
type the electrode metal which has come out of the head or the back end of a spherical substrate which 
formed the alloy layer between said electrode metals and spherical substrates of a penetration pore by 
sintering, joined, and was arranged. 

[Claim 6] The manufacture approach of the solar battery according to claim 4 or 5 characterized by the 
electrode metal the core section of the spherical substrate which forms the semi-conductor of said 1st 
conductivity type carries out [ a metal ] food-on-a-skewer insertion with spherical silicon or a spherical 
compound semiconductor at the breakthrough of a spherical substrate being aluminum NYUUMU. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a solar battery and its manufacture apDroach 
[0002] 

[Description of the Prior Art] A spherical semi-conductor is excellent in absorptivity also about the light 
from which direction, and excellent as a solar battery. 

[0003] If light hits, as for a spherical semi-conductor, the pair of an electron (-) and an electron hole (+) 
will be produced, an electron can be drawn near to a n-type semiconductor, an electron hole can be 
drawn near to a p type semiconductor, and electromotive force occurs between the n-type 
semiconductors and p type semiconductors of the both sides of a pn junction part. In order to take out 
this electromotive force, an electrode is prepared in a n-type semiconductor and a p type semiconductor. 
[0004] if the spherical silicon semi-conductor of a core is a p type semiconductor in a spherical semi- 
conductor, since the n-type semiconductor is conventionally formed in the surface — the electrode of a p 
type semiconductor ~ some spherical silicon semi-conductors — etching — or grinding is carried out, a 
core is exposed and it forms in this outcrop. 
[0005] 

[The technical problem which this invention tends to solve] In formation of said electrode, since a 
spherule moves about, if a part Is embedded to resin etc., carry out heating etc., resin is stiffened, a 
spherical semi-conductor is fixed and said processing to expose is not performed. ******** and 
production are batch-like and there is a problem that productivity is low. 

[0006] Moreover, after exposing said a part of spherule and forming an electrode, processing which 
removes the resin fixed previously must be carried out. and productivity does not go up from this point, 
either. 

[0007] Furthermore, said exposure processing will remove a part of n-type-semiconductor layer currently 
formed in the front face of a spherical semi-conductor, and has the problem whose light sensing portion 
decreases. 

[0008] This invention can form the electrode of the core section of a spherical semi-conductor with 
sufficient productivity with a new continuous means, and it aims at shaving clearance of a spherical semi- 
conductor obtaining further the solar battery which can take a large light-receiving side few. Moreover, 
continuous manufacture and the continuous modularization of a solar battery set the manufacture 
approach which can be done smoothly as other objects. 

[0009] In addition, the n-type semiconductor formed in the front face of a spherical semi-conductor is 

made comparatively easily by the attachment of conductive paste etc. in the electrode. 

[0010] 

[Means for Solving the Problem] In the solar battery equipped with the spherical substrate which the semi- 
conductor of the 2nd conductive layer is formed in a front face, and has the semi-conductor of the 1st 
conductivity type in the core section, a breakthrough is opened in said spherical substrate, and food-on- 
a-skewer insertion of the electrode metal is carried out at this breakthrough, it joins with an alloy with said 
spherical substrate, and the summary of this invention is in the solar battery characterized by the electrode 
metal which came out of the spherical substrate forming the electrode of the 1st conductivity type. The 
2nd summary is In the solar battery with which two or more said spherical substrates are arranged in the 
shape of a train, and each spherical substrate is continuously arranged by the breakthrough through the 
electrode metal which carried out food-on-a-skewer insertion. The core section of the spherical substrate 
which forms the semi-conductor of said 1st conductivity type is spherical silicon or a spherical compound 
semiconductor, and the 3rd summary is in the solar battery characterized by the electrode metal by which 
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food-on-a-skewer insertion was carried out at the breakthrough of a spherical substrate being aluminum 
NYUUMU. 

[0011] In the manufacture approach of a solar battery that the 4th summary about the manufacture 
approach of this invention was equipped with the spherical substrate which the semi-conductor of the 2nd 
conductive layer is formed in a front face, and has the semi-conductor of the 1st conductivity type in the 
core section A breakthrough is opened and washed to said spherical substrate. An electrode metal to said 
breakthrough Insertion food on a skewer. An alloy is formed between said electrode metals and spherical 
substrates of a penetration pore by sintering, and it joins, and is in the manufacture approach of the solar 
battery characterized by using as the electrode of the semi-conductor of the 1st conductivity type the 
electrode metal which is by appearance from a spherical substrate. The 5th summary opens a 
breakthrough in said spherical substrate, and through a wire, continue two or more spherical substrates to 
a breakthrough, arrange them to it, and it washes them to it. While removing said wire, insert an electrode 
metal in a breakthrough and two or more spherical substrates are arranged in the shape of a food-on-a- 
skewer train. An alloy is formed between said electrode metals and spherical substrates of a penetration 
pore by sintering, and it joins, and is in the manufacture approach of the solar battery characterized by 
using the electrode metal which has come out of the arranged head or the back end of a spherical 
substrate as the electrode of the semi-conductor of the 1st conductivity type. The core section of the 
spherical substrate which forms the semi-conductor of said 1st conductivity type is spherical silicon or a 
spherical compound semiconductor, and the 6th summary is in the manufacture approach of the solar 
battery characterized by the electrode metal which carries out food-on-a-skewer insertion being aluminum 
NYUUMU at the breakthrough of a spherical substrate 
[0012] 

[Embodiment of the Invention] Next, one example of this invention is explained with reference to a 
drawing. Drawing 1 shows manufacture of the solar battery by one example of this invention. 1 is a 
spherical substrate, and the core section is p mold polycrystalline silicon grain 2 whose diameter is about 
1mm. or p mold amorphous silicon ball, and it constitutes the semi-conductor of the 1st conductive layer. 
It IS formed spherically, falling heating in a vacuum, and the semi-conductor 2 of the 1st conductive layer, 
for example, p mold polycrystalline silicon grain, is formed, n mold polycrystalline silicon layer 3 of the 2nd 
conductive layer is formed in the front face by the CVD method using mixed gas. such as a silane 
containing n mold compound dope by the diffusion method, and phosphoretted hydrogen, or ion- 
implantation. 

[0013] A breakthrough 4 is opened in the diameter direction by said spherical substrate 1 by laser, the 
electron beam, the drill, or the electron discharge method. On both sides of the spherical substrate 1, it 
pinches and fixes with a fixture, or punching of this breakthrough 4 is put in in a tube, is held, and is ' 
continuously made by this spherical substrate 1 with the exposure of laser and an electron beam, or a drill. 

[0014] As shown in the inlet port and outlet of a breakthrough 4 at (b) of drawing 1 in the case of 
punching of said breakthrough 4, it is desirable although it is made for n mold polycrystalline silicon layer 3 
of said surface not to connect with the electrode metal with which giving before formation of a 
breakthrough 4 or after formation inserts taper processing in this breakthrough 4 too hastily. 
[0015] a prevention of said short circuit sake — (a) of not only said taper processing but drawing 2 ~ 
like ~ n mold polycrystalline silicon layer 3 of the inlet port of a breakthrough 4. and an outlet ~ the 
shape of direct — cutting off ~ or (b) of this drawing ~ like — the inlet port of a breakthrough 4, and n 
mold polycrystalline silicon layer 3 of the outlet section — the aperture of a drill, and the exposure light 
diameter of laser ~ extending ~ etc. — what is necessary is just to remove width 
[0016] the spherical substrate 1 with which the breakthrough 4 was punched is washed ~ having ~ 
lines, such as the electrical conduction metal 5. for example, aluminum NYUUMU. and an aluminum 
NYUUMU alloy. — the insertion food on a skewer of the body is carried out to a breakthrough 4. Since the 
part which comes out of the spherical substrate 1 by food on a skewer serves as an electrode 6. the food 
on a skewer of the electric conduction metal 5 is carried out so that it may come out of the die-iength 
sphencal substrate 1 required for an electrode 6. Said desirable electric conduction metal 5 is aluminum 
NYUUMU when the core section of the spherical substrate 1 is silicon. 

[0017] Before inserting said electrical conduction metal 5 in a breakthrough 4. the electric conduction 
metal 4 concerned is cooled, a cooling contraction condition is used, and you may make it raise 
immobilization in a breakthrough 4 by returning to ordinary temperature after insertion, 
[0018] Sintering is carried out at 300-350 degrees C with heating apparatus, you make it mutually spread 
with said electrical conduction metal 5 and spherical substrate 1 of a penetration pore, an alloy layer is 
formed, and the spherical substrate 1 with which the insertion food on a skewer of the electrical 
conduction metal 5 was carried out is joined. The electrical conduction metal 5 which has come out of the 
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spherical substrate 1 by this can function now as a p nnold electrode in an electrode 6 and this examole 
[0019] In addition, n mold electrode 7 of n mold polycrystaliine silicon layer 3 0 the 2nd conductivrtvoe 
^hS'^^q"" ""'1''' conduction plate 8 which laid the spherical substrate Tand was i Jned iT 
fnno^"^"; ^ insulating material formed in the underside of said electric conduction dS ft 
[0020] Thus, although the solar battery 10 which consists of a spheS semi-cSc?of b^^^ invention 
IS manufactured, the electrode 6 of the core section of a spherical semi4onduc^r S LeUr^ed w^^^ 
deaS.'^°'"^ ^°^""9S. such as resell imr^obJiza'iinnd irs 

[0021] Next, the spherical substrate 1 of the 2nd example is explained about the solar battery which 
d^.winn1 "h"^ T'"^!.^; '"^ manufacture with reference to drawing^ drawfng 4 drawS^o 5 
tongj , draMng_7 . and drawing 8 . [ two or more ] The spheric^Ti^^bskteTiT^aiTufaSSIiil 

z::i'z:cSn::^r^ss;^r'' ' ^^^--^ ^ -^-^ ^^^^^^^^ 

h "^"ff As the previous example described on the occasion of drilHng of this 

T°H ^' 'L'^^d^s'^^'^'e to form a taper etc. in an inlet port and an outlet 
fivtnrp tho''" spherical substrate 1 is extruded in the cylinder 12 shown in drawing 4 from the clip 
fixture 1 1 . he support wire 13 prepared in this cylinder 12 goes into said breakthr ough 4 an dTh^ reouist 

nno wh'?"""?-"' 'P*^'^*^^' ' 's ^^^"ed out through the sTppoVwife 1 3^ 

one. What continued letting the spherical substrate 1 pass to drawing 5 . and arrS iUn this examole to 

ac?oX^;o7oirr^^^ ^^'''^^ -^er of an arr^ay is chCeL^ot^n^ 

[0024] Said spherical substrate 1 by which two or more arrays were carried out is washed and a oart for 

d?«wino fi'^Tf ' °' i''"'? • ^^"^ ^^"^°^*"9 ^^id support wireT3 as shown ln 

orlhlTio . K f ^.^"^^"^ NYUUMU alloy, etc. is carried out to a breakthrough 4. In addition 14 stoos thP 
mSpR? substrate of the head by which food on a skewer was carried out by thrstopper 
SI Subsequently, sintering is made like the above with heating apparatus the elecTica conduction 
Tr^J.^T^" f ^ k"" ^ °' breakthrough 4 section form an a ^layL S S saK^ 

or more spherical substrates 1 by which food on a skewer was carried out. and th^^ecS cCnd^ct on 
metal 5 which has come out of the spherical substrate 1 serves as an elec rode of p Sd polycS line 
silicon gram 2 in this example. Thus, by this invention, the electrode of the core seciSn Xrj^rln^^^^^^ 
spherical substrate 1 is formed at few new processes arranged 

f^rmfi spherical substrate 1 which the electrode of the core section was 

i""®? ^y.^"^®'' '° drawing 7 . or as it is shown in drawing 8 as desired two or r^o e UaTns it is 
Placed on the e ectric conduction plate 15. and said electric c"^^^dlj5bn plate fwhTch^Tn contact w^^ 
mold polycrystaliine silicon layer 3 of the surface of the spherical substrate 1 sen/es as he eSodlT^^^^ 
c^n^SonTirit'^"- thfuTder^de of'K^^^^^^^ °' 

^Np^H if f""^ f SHIBIRIITI flexibly as said insulating material 17 ] etc. is used it comes to be 

f0?28^ P^ °7 processing processing of a subsequent modularization by the reel two ree 
l^Po K I ■ invention, it can manufacture with sufficient productivity at few processes without thP 

we'raftLTS^TL"^ '^'^'''^ ^^^^'"^ immobilizrtion.';^Te=: eT°a? 

,E 1^'*^°';'^^ °^ ^ spherical substrate stated the n-type semiconductor or the thina bv 

7^J rniZT ^^ 'rP' semiconductor and the surface section in said ewTe not 0^ 

Te^rndS^a^d'thTs^re Sn°" ^ ^ ''^ form^^in^rtf 

[0030] 

!Mh!f?L°^K^®J"^®"^'°"' ^^^"^^ ^^3* shave off a spherule and it is not made for the spherical 

f^^rl TJl '° ^^^"^ ^'^^t^°d^ °f the core section, the solar battery which ca^^^^^ a 

large ight sensing portion is obtained. Moreover, there is effectiveness of a solar batterv beino 
manufactured with sufficient productivity as mentioned above ^ ^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **^* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD ^ 
[Field of the Invention] This invention relates to a solar battery and its manufacture approach. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2.**** sfiows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] A spherical semi-conductor is excellent in absorptivity also about the light 
from which direction, and excellent as a solar battery. 

[0003] If light hits, as for a spherical semi-conductor, the pair of an electron (-) and an electron hole (+) 
will be produced, an electron can be drawn near to a n-type semiconductor, an electron hole can be 
drawn near to a p type semiconductor, and electromotive force occurs between the n-type 
semiconductors and p type semiconductors of the both sides of a pn junction part. In order to take out 
this electromotive force, an electrode is prepared in a n-type semiconductor and a p type semiconductor. 
[0004] if the spherical silicon semi-conductor of a core is a p type semiconductor in a spherical semi- 
conductor, since the n-type semiconductor is conventionally formed in the surface — the electrode of a p 
type semiconductor — some spherical silicon semi-conductors — etching — - or grinding is carried out. a 
core is exposed and it forms in this outcrop. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since it seems that shave off a spherule and it is not made for the spherical 
substrate by this invention to form the electrode of the core section, the solar battery which can take a 
large light sensing portion is obtained. Moreover, there is effectiveness of a solar battery being 
manufactured with sufficient productivity as mentioned above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[The technical problem which this invention tends to solve] In formation of said electrode, since a 
spherule moves about, if a part is embedded to resin etc.. carry out heating etc., resin is stiffened, a 
spherical semi-conductor is fixed and said processing to expose is not performed, ******** and 
production are batch-like and there is a problem that productivity is low. 

[0006] Moreover, after exposing said a part of spherule and forming an electrode, processing which 
removes the resin fixed previously must be carried out, and productivity does not go up from this point, 
either. 

[0007] Furthermore, said exposure processing will remove a part of n-type-semiconductor layer currently 
formed in the front face of a spherical semi-conductor, and has the problem whose light sensing portion 

decreases. 

[0008] This invention can form the electrode of the core section of a spherical semi-conductor with 
sufficient productivity with a new continuous means, and it aims at shaving clearance of a spherical semi- 
conductor obtaining further the solar battery which can take a large light-receiving side few. Moreover, 
continuous manufacture and the continuous modularization of a solar battery set the manufacture 
approach which can be done smoothly as other objects. 

[0009] In addition, the n-type semiconductor formed in the front face of a spherical semi-conductor is 
made comparatively easily by the attachment of conductive paste etc. in the electrode. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In the solar battery equipped with the spherical substrate which the semi- 
conductor of the 2nd conductive layer is formed in a front face, and has the semi-conductor of the 1st 
conductivity type in the core section, a breakthrough is opened in said spherical substrate and food-on- 
a-skewer insertion of the electrode metal is carried out at this breakthrough, it joins with an alloy with said 
spherical substrate, and the summary of this invention is in the solar battery characterized by the electrode 
metal which came out of the spherical substrate forming the electrode of the 1st conductivity type The 
2nd summary is in the solar battery with which two or more said spherical substrates are arranged in the 
shape of a tram, and each spherical substrate is continuously arranged by the breakthrough through the 
electrode metal which carried out food-on-a-skewer insertion. The core section of the spherical substrate 
which forms the semi-conductor of said 1st conductivity type is spherical silicon or a spherical compound 
seniiconductor. and the 3rd summary is in the solar battery characterized by the electrode metal by which 
NYUUMlT^"^ insertion was carried out at the breakthrough of a spherical substrate being aluminum 

[001 1 ] In the manufacture approach of a solar battery that the 4th summary about the manufacture 
approach of this invention was equipped with the spherical substrate which the semi-conductor of the 2nd 
conductive layer is formed in a front face, and has the semi-conductor of the 1st conductivity type in the 
core section A breakthrough is opened and washed to said spherical substrate. An electrode metal to said 
breakthrough Insertion food on a skewer. An alloy is formed between said electrode metals and spherical 
substrates of a penetration pore by sintering, and it joins, and is in the manufacture approach of the solar 
battery charactenzed by using as the electrode of the semi-conductor of the 1st conductivity type the 
electrode metal which is by appearance from a spherical substrate. The 5th summary opens a 
breakthrough in said spherical substrate, and through a wire, continue two or more spherical substrates to 
a breakthrough, arrange them to it, and it washes them to it. While removing said wire, insert an electrode 
metal in a breakthrough and two or more spherical substrates are arranged in the shape of a food-on-a- 
skewer tram. An alloy is formed between said electrode metals and spherical substrates of a penetration 
pore by sin ering. and it joins, and is in the manufacture approach of the solar battery characterized by 
using the electrode metal which has come out of the arranged head or the back end of a spherical 
substrate as the electrode of the semi-conductor of the 1st conductivity type. The core section of the 
spherica substrate which forms the semi-conductor of said 1st conductivity type is spherical silicon or a 
spherical compound semiconductor, and the 6th summary is in the manufacture approach of the solar 
Km .hLm tf^e electrode metal which carries out food-on-a-skewer insertion being aluminum 

NYUUMU at the breakthrough of a spherical substrate 
[0012] 

[Embodiment of the Invention] Next, one example of this invention is explained with reference to a 
drawing Drawing 1 shows manufacture of the solar battery by one example of this invention 1 is a 
spherical substrate, and the core section is p mold polycrystalline silicon grain 2 whose diameter is about 
imm or p mold amorphous silicon ball, and it constitutes the semi-conductor of the 1st conductive layer 
t is formed sphencally. falling heating in a vacuum, and the semi-conductor 2 of the 1st conductive layer' 
for exaiTiple p mold polycrystalline silicon grain, is formed, n mold polycrystalline silicon layer 3 of the 2ncl 
conductive layer is formed in the front face by the CVD method using mixed gas, such as a silane 
containing n mold compound dope by the diffusion method, and phosphoretted hydrogen or ion- 
implantation. a . ■ iwh 

[0013] A breakthrough 4 is opened in the diameter direction by said spherical substrate 1 by laser the 
electron beam, the drill, or the electron discharge method. On both sides of the spherical substrate 1 it 
pinches and fixes with a fixture, or punching of this breakthrough 4 is put in in a tube, is held and is * 
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continuously made by this spherical substrate 1 with the exposure of laser and an electron beam, or a drill. 

[0014] As shown in the inlet port and outlet of a breakthrough 4 at (b) of drawing 1 in the case of 
punching of said breakthrough 4, it is desirable although it is made for n mold polycrystalline silicon layer 3 
of said surface not to connect with the electrode metal with which giving before formation of a 
breakthrough 4 or after formation inserts taper processing in this breakthrough 4 too hastily. 
[0015] a prevention of said short circuit sake — (a) of not only said taper processing but drawing 2 — 
like — n moid polycrystalline silicon layer 3 of the inlet port of a breakthrough 4. and an outlet — the 
shape of direct — cutting off ~ or (b) of this drawing — like — the inlet port of a breakthrough 4, and n 
mold polycrystalline silicon layer 3 of the outlet section ~ the aperture of a drill, and the exposure light 
diameter of laser — extending — etc. — - what is necessary is just to remove width 
[0016] the spherical substrate 1 with which the breakthrough 4 was punched is washed ~ having — 
lines, such as the electrical conduction metal 5. for example, aluminum NYUUMU, and an aluminum 
NYUUMU alloy. — the insertion food on a skewer of the body is carried out to a breakthrough 4. Since the 
part which comes out of the spherical substrate 1 by food on a skewer serves as an electrode 6. the food 
on a skewer of the electric conduction metal 5 is carried out so that it may come out of the die-length 
spherical substrate 1 required for an electrode 6. Said desirable electric conduction metal 5 Is aluminum 
NYUUMU when the core section of the spherical substrate 1 is silicon. 

[0017] Before inserting said electrical conduction metal 5 in a breakthrough 4. the electric conduction 
metal 4 concerned is cooled, a cooling contraction condition is used, and you may make it raise 
immobilization in a breakthrough 4 by returning to ordinary temperature after insertion. 
[0018] Sintering is carried out at 300-350 degrees C with heating apparatus, you make it mutually spread 
with said electrical conduction metal 5 and spherical substrate 1 of a penetration pore, an alloy layer is 
formed, and the spherical substrate 1 with which the insertion food on a skewer of the electrical 
conduction metal 5 was carried out is joined. The electrical conduction metal 5 which has come out of the 
spherical substrate 1 by this can function now as a p mold electrode in an electrode 6 and this example. 
[0019] In addition, n mold electrode 7 of n mold polycrystalline silicon layer 3 of the 2nd conductivity type 
is formed on the electric conduction plate 8 which laid the spherical substrate 1 and was joined. In 
addition, 9 is the insulating material formed in the underside of said electric conduction plate 8. 
[0020] Thus, although the solar battery 10 which consists of a spherical semi-conductor by this invention 
is manufactured, the electrode 6 of the core section of a spherical semi-conductor can be formed with 
sufficient productivity, without carrying out troublesome routings, such as resin immobilization and its 
clearance. 

[0021] Next, the spherical substrate 1 of the 2nd example is explained about the solar battery which 
continued and was arranged, and its manufacture with reference to drawing 3 . drawing 4 , drawing 5 , 
drawing 6 , drawing 7 , and drawing 8 . [ two or more ] The spherical substrate 1 is manufactured like'a 
previous example, n mold polycrystalline silicon 3 is formed in a surface layer, and the core section is p 
mold polycrystalline silicon grain 2. 

[0022] Pinching immobilization is carried out with the clip fixture 1 1 like drawing 3 , and the spherical 
substrate 1 drills a breakthrough 4 in this spherical substrate 1 by laser, the electron beam, the drill, or the 
electron discharge method. As the previous example described on the occasion of drilling of this 
breakthrough 4. it is desirable to form a taper etc. in an inlet port and an outlet. 

[0023] The punched spherical substrate 1 is extruded in the cylinder 12 shown in drawing 4 from the clip 
fixture 1 1 , the support wire 13 prepared in this cylinder 12 goes into said breakthrough 4, and the request 
number column of the punched spherical substrate 1 is carried out through the support wire 13 one by 
one. What continued letting the spherical substrate 1 pass to drawing 5 . and arranged it in this example to 
it at four pieces and the support wire 13 is shown. In addition, the number of an array is changed not only 
according to four pieces but according to the object. 

[0024] Said spherical substrate 1 by which two or more arrays were carried out is washed, and a part for 
adhesion powder or liquid etc. is removed. Then, while removing said support wire 13, as shown in 
drawing 6 , the insertion food on a skewer of the electrical conduction metal 5. for example, aluminum 
NYUUMU. the aluminum NYUUMU alloy, etc. is carried out to a breakthrough 4. In addition. 14 stops the 
spherical substrate 1 of the head by which food on a skewer was carried out by the stopper. 
[0025] Subsequently, sintering is made tike the above with heating apparatus, the electrical conduction 
metal 5 and the spherical substrate 1 of the breakthrough 4 section form an alloy layer, and join said two 
or more spherical substrates 1 by which food on a skewer was carried out. and the electrical conduction 
metal 5 which has come out of the spherical substrate 1 serves as an electrode of p mold polycrystalline 
silicon grain 2 in this example. Thus, by this invention, the electrode of the core section of the arranged 
spherical substrate 1 is formed at few new processes. 
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[0026] As the single tier shows the spherical substrate 1 which the electrode of the core section was 
formed and were arranged to drawinoZ . or as it is shown in drawing 8 as desired two or more trains it is 
placed on the e ectric conduction plate 15. and said electric conduction plate 15 which is in contact with n 
mold polycrystalline silicon layer 3 of the surface of the spherical substrate 1 serves as the electrode 16 of 
a n-type semiconductor. In addition, the insulating material 17 is formed in the underside of the electric 
conduction plate 15. 

[0027] If a polyimide film [ SHIBIRIITI flexibly as said insulating material 17 ] etc. is used it comes to be 
able to perform processing processing of a subsequent modularization by the reel two reel 
[0028] Thus, by this invention, it can manufacture with sufficient productivity at few processes without the 
solar battery arranged in the spherical substrate carrying out resin immobilization, its clearance' etc as 
well as the above. [ two or more ] . • ao 

[0029] Although the core section of a spherical substrate stated the n-type semiconductor or the thing by 
which It was formed to a p type semiconductor and the surface section in said example, not only this but 
the core section can apply this invention similarly, even if a p type semiconductor is formed in a n-type 
semiconductor and the surface section. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing manufacture of the solar battery by one example of this invention. 
[Drawing 2] Drawing showing the formation configuration of the breakthrough to the spherical substrate in 
one example of this invention. 

[Drawing 3] Drawing for explaining formation of the breakthrough to the spherical substrate by the 2nd 
example of this invention. 

[Drawing 4] Drawing for explaining the manufacture process of the solar battery by the 2nd example of 
this invention. 

[Drawing 5] Drawing for explaining the manufacture process of the solar battery by the 2nd example of 
this invention. 

[Drawing 61 Drawing showing the solar battery by the 2nd example of this invention. 

[Drawing 71 Drawing showing the solar battery of 1 train array of the spherical substrate by the 2nd 

example of this invention. 

[Drawing 81 Drawing showing the solar battery of two or more trains array of the spherical substrate by the 
2nd example of this invention. 
[Description of Notations] 

1 Spherical Substrate 

2 P Mold Polycrystalline Silicon Grain 

3 N Mold Polycrystalline Silicon Layer 

4 Breakthrough 

5 Electrical Conduction Metal 

6 Electrode 

7 N Mold Electrode 

8 Electric Conduction Plate 

9 Insulating Material 

10 Solar Battery 

1 1 Clip Fixture 

12 Cylinder 

13 Support Wire 

14 Stopper 

15 Electric Conduction Plate 

16 Electrode 

1 7 Insulating Material 
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[Drawing 5] 
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